AMENDMENT AND RESPONSE UNDER 37 C.F.R. § 1.111 

Serial Number: 10/678,961 
Filing Date: October 3, 2003 

Title: VECTORS FOR DIRECTIONAL CLONING 

IN THE CLAIMS 

Please amend the claims as follows: 

1 . (Previously Presented) A method for the directional subcloning of DNA fragments 
comprising: 

a) providing a first vector comprising a furst selectable marker gene and a DNA sequence 
of interest, v^^hich DNA sequence of interest is flanked by at least two restriction enzyme sites, 
wherein at least one of the flanking restriction enzyme sites is a site for a first restriction enzyme 
which has infirequent restriction sites in cDNAs or open reading firames firom at least one species 
and generates complementary single-strand DNA overhangs, wherein at least one of the flanking 
restriction enzyme sites is for a second restriction enzyme which has infirequent restriction sites 
in cDNAs or open reading frames from at least one species and generates ends that are not 
complementary to the overhangs generated by the first restriction enzyme, wherein digestion of 
the first vector with the first restriction enzyme and the second restriction enzyme generates a 
first linear DNA fragment which lacks the first selectable marker gene but comprises the DNA 
sequence of interest, wherein the first restriction enzyme generates a 3' TA overhang; 

b) providing a second vector comprising a second selectable marker gene which is 
distinguishable from the first selectable marker gene and non-essential DNA sequences, 
optionally including a counterselectable gene, which non-essential sequences are flanked by at 
least two restriction enzymes sites, wherein at least one of the flanking restriction enzyme sites in 
the second vector is for a third restriction enzyme which generates complementary single-sfrand 
DNA overhangs that are complementary to the single-strand DNA overhang generated by tlie 
first restriction enzyme in the first linear DNA fragment, wherein at least one of the flanking 
restriction sites in the second vector is for a fourth restriction enzyme which generates ends that 
are not complementary to the ends generated by the first or third restriction enzyme but can be 
ligated to the ends generated by the second restriction enzyme, and wherein digestion of the 
second vector with the third restriction enzyme and the fourth restriction enzyme generates a 
second linear DNA fragment which lacks non-essential DNA sequences but comprises the 
second selectable marker, which second linear DNA fragment is flanked by ends which permit 
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the oriented joining of the first Unear DNA fi-agment to the second hnear DNA fi-agment, 
wherein the second and fourth restriction enzymes generate blunt ends; and 

c) combining the first and second vectors, the first vector and the second linear DNA 
fragment, or the second vector and the first linear DNA fi-agment in a suitable buffer with one or 
more restriction enzymes and optionally DNA ligase under conditions effective to result in 
digestion and optionally Ugation to yield a mixture optionally comprising a third vector 
comprising the first and second linear DNA molecules which are joined in an oriented manner. 

2. (Cancelled). 

3. (Original) The method of claim 1 wherein the first and third restriction enzymes are not 
the same. 

4. (Original) The method of claim 1 wherein the second and fourth restriction enzymes are 
not the same. 

5. (Canceled). 

6. (Original) The method of claim 1 wherein the first restriction enzyme is Sgfi. 

7. (Original) The method of claim 6 wherein the second restriction enzyme is Pmel. 

8. (Canceled). 

9. (Previously Presented) The method of claim 1 wherein the third restriction enzyme is 
Pvul or Pad. 



10. (Original) The method of claim 1 wherein the DNA sequence of interest comprises an 
open reading fi-ame comprising one or more sites for the first or second restriction enzyme. 
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1 1 . (Original) The method of claim 1 0 wherein prior to digestion with the one or more 
restriction enzymes, the sites for the one or more restriction enzymes in the open reading frame 
are protected so as to prevent digestion. 

12. (Original) The method of claim 1 1 wherein the sites are protected by methylation. 

13. (Original) The method of claim 12 wherein prior to methylation the flanking sites for the 
first or second restriction enzyme are contacted with an oligonucleotide complementary to the 
flanking restriction enzyme site and RecA. 

14-35. (Cancelled). 

36. (Previously Presented) The method of claim 1 wherein one of the restriction enzymes is 
Aarl, AscI, BbrCl, Cspl, Dral, Fsel, NotI, Nml, Pad, Pmel, Pvul, Sapl, Sdal, Sfil, Sgfl, Spll, 
Srfl, Swal, or a restriction enzyme that has the same recognition site as Aarl, AscI, BbrCl, Cspl, 
Dral, Fsel, Notl, Nrul, Pad, Pmel, Pvul, Sapl, Sdal, Sfil, Sgfl, Spll, Srfl, Swal. 

37-83. (Cancelled). 

84. (Previously Presented) The method of claim 1 wherein the first restriction enzyme is SgfL 
and the second restriction enzyme is Pmel. 

85 . (Previously Presented) A method for the directional subcloning of DNA fragments 
comprising: 

a) providing a first vector comprising a first selectable marker gene and a DNA sequence 
of interest, which DNA sequence of interest is flanked by at least two restriction enzyme sites, 
wherein at least one of the flanking restriction enzyme sites is a site for a first restriction enzyme 
that generates complementary single-strand DNA overhangs, wherein at least one of the flanking 
restriction enzyme sites is for a second restriction enzyme that generates ends that are not 
complementary to the overhangs generated by the first restriction enzyme, wherein digestion of 
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the first vector with the first restriction enzyme and the second restriction enzyme generates a 
first Unear DNA fi-agment which lacks the first selectable marker gene but comprises the DNA 
sequence of interest; 

b) providing a second vector comprising a second selectable marker gene which is 
distinguishable fi-om the first selectable marker gene and non-essential DNA sequences, 
optionally including a counterselectable gene, which non-essential sequences are flanked by at 
least two restriction enzymes sites, wherein at least one of the flanking restriction enzyine sites in 
the second vector is for a third restriction enzyme which has infi-equent restriction sites in 
cDNAs or open reading fi-ames firom at least one species and generates complementary single- 
strand DNA overhangs that are complementary to the single-strand DNA overhang generated by 
the first restriction enzyme in the first linear DNA fi-agment, wherein at least one of the flanking 
restriction sites in the second vector is for a fourth restriction enzyme which has infi-equent 
restriction sites in cDNAs or open reading frames from at least one species and generates ends 
that are not complementary to the ends generated by the first or third restriction enzyme but can 
be ligated to the ends generated by the second restriction enzyme, and wherein digestion of the 
second vector with the third restriction enzyme and the fourth restriction enzyme generates a 
second linear DNA fragment which lacks non-essential DNA sequences but comprises the 
second selectable marker, which second linear DNA fragment is flanked by ends which permit 
the oriented joining of the first linear DNA fragment to the second linear DNA fragment, 
wherein the second and fourth restriction enzymes generate blunt ends, and wherein the third 
restriction enzyme generates a 3' TA overhang; and 

c) combining the first and second vectors, the first vector and the second linear DNA 
fragment, or the second vector and the first linear DNA fragment in a suitable buffer with one or 
more restriction enzymes and optionally DNA ligase under conditions effective to result in 
digestion and optionally hgation to yield a mixture optionally comprising a third vector 
comprising the first and second linear DNA molecules which are joined in an oriented manner. 



86. (New) The method of claim 1 or 85 wherein the second vector includes tlie 
counterselectable gene. 
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87. (New) The method of claim 85 wherein the first and third restriction enzymes are not the 
same. 

88. (New) The method of claim 85 wherein the second and fourth restriction enzymes are not 
the same. 

89. (New) The method of claim 85 wherein the third restriction enzyme is Sgft. 

90. (New) The method of claim 89 wherein the fourth restriction enzyme is Pmel. 

91 . (New) The method of claim 85 wherein the first restriction enzyme is Pvul or Pad. 

92. (New) The method of claim 85 wherein the first restriction enzyme is Sgfl and the second 
restriction enzyme is Pmel. 



